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Description 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

[0001] The present invention relates to nanoemulsion comprising metabolites of ginseng saponin as an effective 
component and to a method for preparing the same, and to a skin-care composition for anti-aging containing the same. 
More particularly, the present invention relates to nanoemulsion comprising main metabolites of ginseng saponin ob- 

10 tained by conversion of glucose in the saponin, i.e. 20-O-(3-D-glucopyranosyl-20(S)-protopanaxadiol, called "compound 
K" (hereinafter, "compound K"), 20-O-|3-D-glucopyranosyl-20(S)-protopanaxatriol, called "ginsenoside F1 " (hereinafter, 
"ginsenoside F1") and 20-0-[a-L-arabinopyranosyl(1^6)-p-D-glucopyranosyl] -20 (S)-protopanaxadiol, called "com- 
pound Y" (hereinafter, "compound Y"), and admixture thereof. The present nanoemulsion may be prepared by emul- 
sifying metabolites of ginseng saponin in fine emulsion or liposome with dermotropic emulsifier such as lecithin, by 

15 nano-emulsification such as high pressure homogenization and solvent extraction. The present nanoemulsion has 
enhanced skin penetration and thereby the cosmetic composition containing the same can promote proliferation of 
fibroblast and biosynthesis of collagen, so as to effectively prevent skin aging. 

2. Description of Prior Art 

20 

[0002] Generally, skin is the first protective barrier against the surrounding environments such as change of temper- 
ature or humidity, UV and contaminants, and plays an important role in maintaining homeostasis such as thermoreg- 
ulation. However, the skin may be damaged by excessive physical or chemical irritations, stress or sub-alimentation, 
resulting in losing normal functions and elasticity or so, to cause keratin ization and to form wrinkles. On this, in order 
25 to prevent skin aging and to maintain healthy and elastic skin, a lot of efforts have been made to develop cosmetics 
containing biologically active materials obtained from animals, plants or microorganisms that play a role in maintaining 
skin functions and in activating skin cells, resulting in effectively controlling skin aging. 

[0003] However, these active materials have some drawbacks such as insufficient efficacy or side effects such as 
skin irritation. 

30 [0004] Accordingly, much researches has been made in order to provide cosmetic materials for anti-aging without 
skin irritation. Specially, many concerns on the extracts of ginseng led to extensive studies. These studies have widely 
focused on ginseng extracts, i.e. ginseng saponins and the intestinal flora metabolites thereof, which are obtained by 
isolation and conversion of glucose (via acid or alkaline hydrolysis or enzyme reaction), for example, compound K, 
ginsenoside F1 and compound Y. 

35 [0005] Ginseng saponin has a specific'chemical structure in which sugar such as glucose, rhamnose, xylose or ara- 
binose is linked via ether bond to R 1( R 2 or R 3 positioned- alcoholic OH of aglycon of triterpene, a family of dammarane. 
Up to date, in total 29 kinds of saponins have been identified. Shibata, in 1 964, called each component of said ginseng 
saponin "ginsenoside", which refers to glycoside contained in ginseng. Ginsenosides are classified into ginsenoside- 
Ro which is a family of oleanane saponin, and ginsenoside-Ra, -Rb1 , -Rb2, -Rc, -Rd, -Re, -Rf, -Rg1 , -Rg2, -Rg3 and 

40 -Rh according to the developing orders on TLC (thin-layer chromatography). 

[0006] These ginseng saponins were found to be completely different from those found in about 750 other kinds of 
herbs in viewpoint of chemical structure and medical activity. Especially, ginseng saponins were revealed to have mild 
medicinal property and no toxicity or little hemolysis with excessive administration. 

[0007] Further, it was reported that ginseng saponin applied on the skin in the form of liposome, which is a complex 
45 with phospholipid, has effects on imparting vitality to aged skin, increasing elasticity and hydration of the skin and 
accelerating blood circulation of the skin. (Curri. SB, Gezz, Z, Longhi, MG, Castelpietra, R : Fitoterapia, 57, 217 (1986) : 
Gezzi, A, Longhi, MG, Mazzoleni, R, Curri, SB : Fitoterapia, 57, 15(1986); Bombardelli, E. Curri, SB, Gariboldi, PL : 
Proc. 5th Intl. Ginseng Sym. Seoul Korea, 11(1988)) 

[0008] Thereafter, in order to apply ginseng saponin as an anti-aging material, ginseng aglycon was bioconverted 
50 for enhancing skin penetration and tested for the efficacy on the skin, which was confirmed as the same as that of 
ginseng saponin. 

[0009] As for the applications of ginseng extracts or saponins, USP 5,565,207, 5,567,419, 5,578,312, 5,663,160, 
5,626,868, 5,753,242, 5,747,300, 5,853,705, 6,027,728, 6,063,366, 6,221 ,372 and 6,228,378 disclosed cosmetic com- 
positions and USP 5,569,459, 5,571,516, 5,587,167, 5,674,488, 5,665,393, 5,629,316, 5,776,460, 5,739,165, 
55 5,916,555, 6,071,521, 6,083,512 and 6,255,313 disclosed pharmaceutical compositions. In addition, USP 5,591,611, 
5,591,612, 5,736,380, 5,789,392, 5,780,620, 5,922,580, 5,935,636, 6,132,726, 6,156,817 and 6,207,164 disclosed 
methods for isolation and purification of ginseng saponins. 

[0010] However, ginseng saponin is extremely hydrophilic and has high molecular weight due to its chemical structure 



2 



EP 1 327 434 A1 



in which sugar is linked via ether bond to R 1s R 2 or R 3 positioned-alcoholic OH of dammarane aglycon, thereby inter- 
fering with penetration into stratum corneum and absorption into inner dermis. 

[0011] While, extensive studies on saponin metabolites revealed that the efficacy of ginseng saponin is due to the 
metabolites decomposed by human intestinal bacteria, not due to saponin itself. For example, ginsenoside-Rh1 , Rh2 
5 and F1 , compound K and others with one glucose linked to aglycon of saponin have been reported to have pharma- 
cological effects such as inhibitions of proliferations of cancerous cells and tumors, and enlargement of activities of 
anticancer agents. 

[0012] Neverthless, methods for application onto the skin and formulation of the compound K, ginsenoside F1 and 
compound Y obtained by removing a part of sugar moiety from ginseng saponin have not been researched yet. 

10 [0013] Under these circumstances, in order to find a method for application of the compound K, ginsenoside F1 and 
compound Y onto the skin, the present inventors have conducted extensive studies on micro- and nano-emulsification. 
As a result thereof, the inventors found that nanoemulsion, obtained by emulsifying metabolites of ginseng saponin in 
fine emulsion or liposome with dermotropic emulsifier by nano-emulsification , has enhanced skin penetration and there- 
by can be applied to skin-care compositions for anti-aging. The present cosmetic composition containing the nanoe- 

15 mulsion can promote proliferation of fibroblast and biosynthesis of collagen, so to effectively prevent skin aging. 

SUMMARY OF THE INVENTION 

[0014] Therefore, an object of the invention is to provide a nanoemulsion comprising metabolites of ginseng saponin 
20 and having enhanced skin penetration. 

[0015] Further, another object of the present invention is to provide a method for preparing the nanoemulsion. 
[0016] A further object of the present invention is to provide a skin-care composition for anti-aging containing the 
nanoemulsion, which can promote fibroblast-proliferation and collagen-biosynthesis. 

[0017] The nanoemulsion of the present invention comprises main metabolites of ginseng saponin obtained by con- 
25 version of glucose, i.e. compound K, ginsenoside F1 , compound Y, or admixture thereof. The present nanoemulsion 
may be prepared by emulsifying metabolites of ginseng saponin in fine emulsion or liposome with dermotropic emulsifier 
by nano-emulsification. The present nanoemulsion has enhanced skin penetration and thereby the cosmetic compo- 
sition containing the same can promote proliferation of fibroblast and biosynthesis of collagen, so to effectively prevent 
skin aging. 

30 [0018] These and other objects and advantages of the invention will become apparent to those skilled in the art from 
the following detailed description with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 [0019] 

FIG. 1 is a structural photograph of epidermal cells showing the effect of Formulation 7 on biosynthesis of collagen. 
FIG. 2 is a structural photograph of epidermal cells showing the effect of Comparative Formulation 4 on biosynthesis 
of collagen. 

40 FIG. 3 is a structural photograph of epidermal cells showing the effect of Example 2 on biosynthesis of collagen. 

FIG. 4 is a structural photograph of epidermal cells showing the effect of Example 3 on biosynthesis of collagen. 
FIG. 5 is a structural photograph of epidermal cells showing the effect of Example 4 on biosynthesis of collagen. 
FIG. 6 is a structural photograph of epidermal cells showing the effect of Comparative Example 1 on biosynthesis 
of collagen. 

45 

DETAILED DESCRIPTION OF THE INVENTION 

[0020] The following is a detailed description of the present invention. 

[0021] The present invention relates to nanoemulsion comprising, as an effective component, metabolites of ginseng 
50 saponin obtained by conversion of glucose (via acid or alkaline hydrolysis or enzyme reaction). The present nanoe- 
mulsion of the present invention comprises at least on selected from the group consisting of compound K (20-O-p-D- 
glucopyranosyl-20(S)-protopanaxadiol), ginsenoside F1 (20-O-(3-D-glucopyranosyl-20(S)-proto-panaxatriol), com- 
pound Y (20-O-[«-L-arabinopyranosyl-(1 -^6)-p-D-glucopyranosyl]-20(S)-protopanaxadiol) and admixture thereof. 
[0022] Hereinafter, the above admixture of metabolites that comprising compound K, ginsenoside F1 and compound 
55 y as main components is called as "Bio GF1K". In the present invention, Bio GF1K may be preferable in that it may 
not need further purification into each metabolite. More particularly, Bio GF1 K may be admixture of metabolites obtained 
by conversion of glucose (via acid or alkaline hydrolysis or enzyme reaction) from purified ginseng saponin, comprising 
30-50 wt% of compound K, 5-25 wt% of ginsenoside F1 and 5-25 wt% of compound Y. 
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[0023] The present nanoemulsion may be prepared by emulsifying metabolites of ginseng saponin into fine emulsion 
or liposome, using nano-emulsification. More particularly, the present nanoemulsion may be prepared by emulsifying 
metabolites of ginseng saponin into fine emulsion or liposome with dermotropic emulsifier such as lecithin or its deriv- 
atives, by nano-emulsification such as homogenization or solvent extraction. The obtained nanoemulsion has enhanced 
skin penetration and thereby the skin-care composition containing the same can promote proliferation of fibroblast and 
biosynthesis of collagen, so as to be superior in preventing skin aging. 
[0024] Said compound K is represented by the following formula 1 : 



[Formula 1] 




(wherein, R 1 is O-GIc, R 2 is OH and R 3 is H). 

[0025] Said ginsenoside F1 is represented by the following formula 2 : 



[Formula 2] 




(wherein, R 1 is O-GIc, R 2 is OH and R 3 is OH). 

[0026] Said compound Y is represented by the following formula 3 : 

[Formula 3] 




(wherein, R 1 is 0-Glc 6 - 1 Arap, R 2 is OH and R 3 is H). 

[0027] Preferably, said Bio GF1 K comprises 30-50 wt% of compound K represented by the formula 1 , 5-25 wt% of 
ginsenoside F1 represented by the formula 2 and 5-25 wt%of compound Y represented by the formula 3 as main 
components. 

[0028] In general, hydrophobic material is more effective in skin penetration than hydrophilic one. This is because 
of intercellular lipids such as ceramide distributed in stratum corneum of the epidermis. Hydrophobic material has 
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reciprocity with intercellular lipids, thereby passing through the outermost layer of the epidermis more easily. As the 
above formula 1 to 3 show, said compound K, gensenoside F1 and compound Y have reduced molecular weight and 
are hydrophobic by removing a part of sugar moiety from ginseng saponin, resulting in enhancement of skin penetration. 
[0029] In the present invention, Bio GF1 K may be prepared by removing a part of sugar moiety from ginseng saponin 
5 via acid or alkaline hydrolysis or enzyme reaction and then by passing through silica gel column. Further, Bio GF1 K 
may be fractionated by changing the polarity of eluent on silica gel column and then separated into each metabolite 
of ginseng saponin on TLC. 

[0030] An enzyme employed in the present invention may be |3-glucosidase, which hydrolyzes sugar bond linked to 
saponin; a,p-arabinosidase, a,(3-rhamnosidase, which hydrolyze exo sugar; and enzyme complex thereof. 
10 [0031] Metabolites of ginseng saponin may be incorporated into the present nanoemulsion in an amount of 
10 _10 ~50% by weight based on the total weight of nanoemulsion. More preferably, metabolites may be incorporated in 
an amount of 0.001 ~30wt%. 

[0032] Further, the present nanoemulsion may be incorporated into a skin-care composition in an amount of 
10 -10 ~50% by weight based on the total weight of composition, depending on a method of preparation thereof. If the 
15 amount is less than 10 -10 wt%, it may be difficult to obtain the aimed effect. While, if the amount is more than 50wt%, 
there may be a problem in stability of formulation. 

[0033] The present nanoemulsion may have the diameter of 30~500nm, more preferably 50~300nm. As a result, the 
present nanoemulsion can increase a surface contacting with the skin in comparison with conventional emulsion having 
the diameter of 500nm or more and thereby can increase area for skin penetration. Additionally, in consideration that 

20 gap-size of intercellular lipids in stratum corneum is about 50nm and that emulsified film of emulsion is soft and flexible, 
the present nanoemulsion can be easily absorbed and spread into intercellular lipids. That is, through two routes, one 
of which is increased contact surface with the skin and the other of which is increased permeation and spread into 
intercellular lipids, the present nanoemulsion having the diameter of 30~500nm obtained by nano-emulsification can 
enhance skin penetration thereof and of metabolites contained therein as an effective component. 

25 [0034] Further, a lecithin employed in the present invention as an emulsifier is liposome containing one or more 
selected from the group consisting of unsaturated choline compound such as phosphatidylcholine and lysophosphati- 
dylcholine; serine compound; cephalin compound such as phosphatidylethanolamine; and hydrogenated compound 
thereof. It may be employed in an amount of 0.5-10%, more preferably 2-5% by weight based on the total weight of 
nanoemulsion. 

30 [0035] Further, supplementary emulsifier such as anionic, cationic, nonionic or amphoteric emulsifier may be em- 
ployed together with lecithin in a ratio of 0.5-5 times, more preferably 1-3 times based on the weight of lecithin. 
[0036] In addition, as a nano-emulsification, homogenization (under 500-2. 500bar) or solvent extraction may be 
employed. 

[0037] The obtained nanoemulsion may be incorporated into a skin-care composition for anti-aging. The present 
35 composition may be formulated, but not limited thereto, into cosmetic composition such as skin softeners, astringents, 
nutrient toilet water, nutrient creams, massage creams, essences, eye creams, eye essences, cleansing creams, 
cleansing foams, cleansing water, packs, powders, body lotions, body creams, body oils, body essences, make-up 
bases, foundation, hairdyes, shampoos, rinses, body cleansers, toothpastes and oral cleaning fluid; and pharmaceu- 
tical composition such as lotions, ointments, gels, creams, patches and sprays. Also, the composition may further 
40 incorporate other ingredients depending on the formulation or the final purposes thereof. 

PREFERRED EMBODIMENT OF THE INVENTION 

[0038] The present invention will be described in more detail by way of the following examples, which should not be 
45 considered to limit the scope of the present invention. 

<Reference Example 1> Preparation of purified ginseng saponin 

[0039] To 2kg of red ginseng, 4 1 of distilled water and ethanol containing water were added and then refluxed three 
50 (3) times. The crude extract was settled down at a temperature of 15°C for 6 days, and then filtered and centrifuged 
to remove residue. After, the filtrate (extract) was concentrated under reduced pressure. The concentrated extract was 
suspended in water and then extracted with 1 1 of ether five(5) times to remove pigment. The aqueous part was 
extracted with 500 ml of 1 -butanol three (3) times. All the 1 -butanol parts were treated with 5% KOH and washed with 
distilled water, and then concentrated under reduced pressure to obtain 1 -butanol extract. The extract was dissolved 
55 jn a small quantity of methanol and added to a large quantity of ethylacetate. The obtained precipitate was dried, to 
give 100g (yield: 5%) of purified ginseng saponin. 
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<Reference Example 2> Preparation of Bio GF1 K via acid hydrolysis 

[0040] To 1 0g of purified ginseng saponin obtained in Reference Example 1, twenty(20) times (v/w) of 7% sulfuric 
acid/50% ethanol(v/w) mixture was added, and then refluxed in 100°C of water bath for 6 hours to hydrolyze sugar- 

5 bond linked to ginseng saponin. The reaction mixture was concentrated under reduced pressure to remove solvent. 
The residue was suspended in 1,000 ml of distilled water and then extracted with same quantity of ether three (3) 
times. All the ether parts were washed with distilled water, dehydrated over magnesium sulfate anhydride (MgS0 4 ) ; 
filtered and then concentrated, to give crude product. The crude product was fractionated on silica gel column chro- 
matography (as an eluent, chloroform : methanol=9:1 -» 4:1), to give 210 mg (yield: 2%) of Bio GF1K comprising 70 

10 mg of compound K, 30 mg of ginsenoside F1 and 35 mg of compound Y as main components. 

[0041] Further, each fraction was subjected to thin-layer chromatography (chloroform/methanol/distilled wa- 
ter=65/35/10), to give 70 mg of compound K (Rf=0.73), 30 mg of ginsenoside F1 (Rf=0.65) and 35 mg of compound 

Y (Rf=0.49). 

15 <Reference Example 3> Preparation of Bio GF1 K via alkaline hydrolysis 

[0042] 1 0g of purified ginseng saponin obtained in Reference Example 1 was dissolved in 500 ml of dried pyridine. 
Thereto was added sodium methoxide (powder, 10 g) and then refluxed in oil bath for 8 hours, to hydrolyze sugar- 
bond linked to ginseng saponin. The reaction mixture was concentrated under reduced pressure to remove solvent. 

20 The residue was suspended in 1 ,000 ml of distilled water and then extracted with same quantity of ether three(3) times. 
All the ether parts were washed with distilled water, dehydrated over magnesium sulfate anhydride (MgS0 4 ), filtered 
and then concentrated, to give crude product. The crude product was fractionated on silica gel column chromatography 
(as an eluent, chloroform : methanol=9:1 — > 4:1), to give 205 mg (yield: 2%) of Bio GF1 K comprising 75 mg of compound 
K, 35 mg of ginsenoside F1 and 30 mg of compound Y. 

25 [0043] Then, each fraction was subjected to thin-layer chromatography (chloroform/methanol/distilled wa- 
ter=65/35/10), to give 75 mg of compound K (Rf=0.73), 35 mg of ginsenoside F1 (Rf=0.65) and 30 mg of compound 

Y (Rf-0.49). 

<Reference Example 4-1 > Preparation of Bio GFIKvia enzyme reaction 

30 

[0044] 1 0g of purified ginseng saponin obtained in Reference Example 1 was dissolved in 100 ml of citrate buffer 
(pH 5.5). Thereto was added 1g of naringinase separated from Penicillium and then stirred in 40°C of water bath for 
48 hours. The reaction was checked periodically on TLC (thin-layer chromatography). When the substrate was com- 
pletely consumed, the reaction was terminated by heating in hot water for 10 minutes. The reaction mixture was ex- 

35 tracted with same quantity of ether three (3) times, and then concentrated. The obtained product was fractionated on 
silica gel column chromatography (as an eluent, chloroform : methanol=9:1 -> 4:1), to give 1 ,050 mg (yield: 10.5%) of 
Bio GF1K comprising 440 mg of compound K, 150 mg of ginsenoside F1 and 140 mg of compound Y (Rf=0.49). 
[0045] Then, each fraction was subjected to thin-layer chromatography (chloroform/methanol/distilled wa- 
ter=65/35/1 0), to give 440mg of compound K (Rf=0.73), 1 50 mg of ginsenoside F1 (Rf=0.65) and 1 40 mg of compound 

40 Y (Rf=0.49). 

[0046] In addition, the following enzyme reactions may be utilized for the preparation of the present Bio GF1K. 
< Reference Example 4-2> 

45 [0047] 1 0g of purified ginseng saponin was dissolved in 100 ml of citrate buffer containing 15% ethanol (pH 4.0). 
Thereto was added 0.5g of naringinase separated from Penicillium and then stirred in 40°C of water bath for 48 hours. 
The reaction was checked periodically on TLC (thin-layer chromatography). When the substrate was completely con- 
sumed, the reaction was terminated by heating in hot water for 10 minutes. The reaction mixture was extracted with 
same quantity of ethyl acetate three (3) times, and then concentrated. The obtained product was fractionated on silica 

50 gel column chromatography (as an eluent, chloroform : methanol=9:1 -» 4:1). to give 373 mg (yield: 3.73%) of Bio 
GF1K comprising 150 mg of compound K, 100 mg of ginsenoside F1 and 102 mg of compound Y. 
[0048] Then each fraction was subjected to thin-layer chromatography (chloroform/methanol/distilled wa- 
ter=65/35/10),to give 150 mg of compound K(Rf=0.73), 100 mg of ginsenoside F1 (Rf=0.65) and 102 mg of compound 

Y (Rf=0.49). 

55 

<Reference Example 4-3> 

[0049] 10g of purified ginseng saponin was dissolved in 100 ml of citrate buffer containing 15% ethanol (pH 4.0). 
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Thereto was added 2g of pectinase separated from Aspergillus and then stirred in 30°C of water bath for 48 hours. 
The reaction was checked periodically on TLC (thin-layer chromatography). When the substrate was completely con- 
sumed, the reaction was terminated by heating in hot water for 1 0 minutes. The reaction mixture was extracted with 
same quantity of ethyl acetate three (3) times, and then concentrated. The obtained product was fractionated on silica 
5 gel column chromatography (as an eluent, chloroform : methanol=9:1 4:1), to give 190 mg (yield: 1 .9%) of Bio GF1K 
comprising 80 mg of compound K, 30 mg of ginsenoside F1 and 35 mg of compound Y. 

[0050] Then, each fraction was subjected to thin-layer chromatography (chloroform/methanol/distilled wa- 
ter=65/35/1 0), to give 80 mg of compound K (Rf=0.73), 30 mg of ginsenoside F1 (Rf=0.65) and 35 mg of compound 

Y (Rf=0.49). 

10 

<Reference Example 4-4> 

[0051] 1 0g of purified ginseng saponin was dissolved in 100 ml of citrate buffer (pH 5.5). Thereto was added 2g of 
pectinase separated from Aspergillus and then stirred in 30°C of water bath for 48 hours. The reaction was checked 

15 periodically on TLC (thin-layer chromatography). When the substrate was completely consumed, the reaction was 
terminated by heating in hot water for 10 minutes. The reaction mixture was extracted with same quantity of ether three 
(3) times, and then concentrated. The obtained product was fractionated on silica gel column chromatography (as an 
eluent, chloroform : methanol=9:1 -> 4:1), to give 493mg (yield: 4.93%) of Bio GF1K comprising 180 mg of compound 
K, 82 mg of ginsenoside F1 and 85 mg of compound Y. 

20 [0052] Then, each fraction was subjected to thin-layer chromatography (chloroform/methanol/distilled wa- 
ter=65/35/10), to give 180 mg of compound K (Rf=0.73), 82 mg of ginsenoside F1 (Rf=0.65) and 85 mg of compound 

Y (Rf=0.49). 

[0053] In the following Examples 1 ~6, the present nanoemulsions were prepared by comprising said compound K, 
ginsenoside F1 and compound Y obtained in said Reference Examples. Each ingredient and its amount are specified 
25 in Table 1. 

<Example 1> 

[0054] Bio GF1 K comprising compound K, ginsenoside F1 and compound Y was added to the solution containing 
30 lecithin, hydrogenated lecithin, cholesterol, soy oil and propylene glycol and then heated to a temperature of 70~75°C 
to be completely dissolved. Then, it was mixed with pre-heated aqueous parts (distilled water, EDTA) and pre-emulsified 
under 3, 000-6, OOOrpm for 3 minutes with general homomixer. Subsequently, it was emulsified under 1 ,000Bar/3cycles 
with Microfluidizer. 

[0055] Among said ingredients, hydrogenated lecithin has good emulsion-stabilizing efficiency. But, it is an inferior 
35 dermotropic to unsaturated lecithin and thereby exhibits poor skin penetration. Therefore, in this example, two kinds 
of lecithin were admixed. 

<Example2> 

40 [0056] The procedure described in Example 1 was followed by using compound K instead of Bio GF1 K. 
<Example 3> 

[0057] The procedure described in Example 1 was followed by using ginsenoside F1 , instead of Bio GF1 K. 

45 

<Example 4> 

[0058] The procedure described in Example 1 was followed by using compound Y, instead of Bio GF1 K. 
50 <Example5> 

[0059] Lecithin, PEG-5 grapeseed sterol, capric/caprylic triglyceride, BHT, a-tocopherol and pentylene glycol were 
dissolved in ethanol. Thereto was added Bio GF1K and then heated to a temperature of 70~75°C to be completely 
dissolved. Then, it was mixed with pre-heated aqueous parts (distilled water, EDTA) and pre-emulsified under 
55 3,000~6,000rpm for 3 minutes with general homomixer. Subsequently, it was emulsified under 1 ,000Bar/3cycles with 
Microfluidizer. 

[0060] Among said ingredients, BHT as an antioxidant was added in order to complement chemical instability of 
unsaturated lecithin. Further, PEG-5 grapeseed sterol as a supplementary emulsifier was added in order to increase 
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emulsion-stability. 
<Example 6> 

5 [0061] Hydrogenated lecithin, hydrogenated lysophosphatidyl choline(HLPC) and propylene glycol were dissolved 
in ethanol. Thereto was added Bio GF1 K and then heated to a temperature of 70~75°C to be completely dissolved. 
Then, it was mixed with pre-heated aqueous parts (distilled water, EDTA, glycerin, betain) and pre-emulsified under 
3,000~6,000rpm for 3 minutes with general homomixer. Subsequently, it was emulsified under 1 ,000Bar/3cycles with 
Microfluidizer. 

10 [0062] Among said ingredients, hydrogenated lysophosphatidyl choline(HLPC) is obtained by hydrolyzing hydrogen- 
ated phosphatidyl choline(HPC) which constitutes hydrogenated lecithin. It is superiorto HPC in emulsibility. 
[0063] In order to compare the nanoemulsion obtained in Examples 1-6 with purified ginseng saponin in skin pen- 
etration, Comparative Examples 1-3 were prepared by comprising purified ginseng saponin and the ingredients spec- 
ified in Table 1 . 

15 

Comparative Example 1> 

[0064] The procedure described in Example 1 was followed by emulsifying purified ginseng saponin prepared by 
Reference Example 1 , instead of emulsifying Bio GF1 K. 

20 

< Comparative Example 2> 

[0065] The procedure described in Example 5 was followed by emulsifying purified ginseng saponin prepared by 
Reference Example 1 , instead of emulsifying Bio GF1 K. 

25 

< Comparative Example 3> 

[0066] The procedure described in Example 6 was followed by emulsifying purified ginseng saponin prepared by 
Reference Example 1 , instead of emulsifying Bio GF1 K. 

30 

<Example 7> 

[0067] The procedure described in Example 5 was followed by using compound K instead of Bio GF1 K. 
35 <Example8> 

[0068] The procedure described in Example 5 was followed by using ginsenoside F1 , instead of Bio GF1 K. 
<Example 9> 

40 

[0069] The procedure described in Example 5 was followed by using compound Y, instead of Bio GF1 K. 
<Example 10> 

45 [0070] The procedure described in Example 6 was followed by using compound K instead of Bio GF1 K. 
<Example 11> 

[0071] The procedure described in Example 6 was followed by using ginsenoside F1 , instead of Bio GF1 K. 

50 

<Example 12> 

[0072] The procedure described in Example 6 was followed by using compound Y, instead of Bio GF1 K. 
[0073] The above examples 7 to 1 2 are not shown in the table 1 . 
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[0074] In addition, in order to confirm enhancement in skin penetration of nanoemulsion prepared by dermotropic 
emulsifierand nano-emulsification. Comparative Example 4 was prepared by dissolving 1 .5wt% of Bio GF1 K obtained 
in Reference Example 4-1 in ethanol solution, Comparative Example 5 was prepared by dissolving 1 ,5wt% of Bio GF1 K 
in propylene glycol/ethanol solution and Comparative Example 6 was prepared by dissolving 1 .5wt% of Bio GF1 K in 
pentylene glycol/ethanol solution. Also, Comparative Example 7 was prepared by dissolving 1 ,5wt% of purified ginseng 
saponin in ethanol solution, Comparative Example 8 was prepared by dissolving 1 ,5wt% of purified ginseng saponin 
in propylene glycol/ethanol solution and Comparative Example 9 was prepared by dissolving 1 .5wt% of purified ginseng 
saponin in pentylene glycol/ethanol solution. Examples 7-9 and C. Examples 4-6 are presented in Table 2. 



[Table 2] 





Ingredient 


Amount 


Diluent 


C. Ex. 4 


Bio GF1 K 


1 .5wt% 


Ethanol 


C. Ex. 5 


Bio GF1 K 


1 .5wt% 


Propylene glycol/Ethanol(4.0/6.5) 


C. Ex. 6 


Bio GF1 K 


1 .5wt% 


Pentylene glycol/Ethanol(5.0/7.5) 


C. Ex. 7 


Purified ginseng saponin 


1 .5wt% 


Ethanol 


C. Ex. 8 


Purified ginseng saponin 


1 .5wt% 


Propylene glycol/Ethanol(4.0/6.5) 


C. Ex. 9 


Purified ginseng saponin 


1 .5wt% 


Pentylene glycol/Ethanol(5.0/7.5) 



[0075] In addition, the present nanoemulsion was formulated into the following skin-care compositions. In Tables 
3-7, unit is wt%. 
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Experimental Example 1> Effect on skin penetration 

[0076] Skin penetration was evaluated for Guinea pig's skin with Frantz cell. Before test, abdominal part, a piece of 
skin as large as 1 cm 2 square was excised. The excised skin was mounted on a Frantz cell with the diameter of 0.9cm 

5 and fixed with clamp. 0.5 ml of test sample (in case of Examples 1 -9 and C. Examples 1 -6, 0.05 ml of sample and 
distilled water; and in case of Formulations 1-30 and C. Formulations 1-15, 0.5 ml of sample only) was placed on one 
side of skin (donor side) . The other side (receiver side) was filled with mixture of distilled water and ethanol (4:1 weight 
ratio). Test was performed at 32°C, which is skin temperature. Test solvent was sampled at predetermined time intervals 
from the receiver side, and the amounts of penetrated compound K, ginsenoside F1 and compound Y were determined 

10 by H PLC system. The data were indicated in penetrated amount per applied concentration (u.g/cm 2 /wt%). The results 
are shown in Table 8a and Table 8b. 

[0077] In case of purified ginseng saponin, the amount of penetrated saponin was determined. Also, in case of Bio 
GF1K, the amounts of penetrated compound K, ginsenoside F1 and compound Y were determined and total penetrated 
amounts were calculated by sum of each peak. 

15 

<HPLC analytic condition> 
[0078] 

20 . Column : C18(ODS) 

Solvent Flow : 1 ml/min 
Detection UV : 203nm 

25 

Sample test concentration : 5mg/ml 
Sample injection amount : 10[ag 
30 - Eluent : Gradient condition 

A : Acetonitrile/D.l. water=15/85 
- B : Acetonitrile/D.l. water=80/20 

35 



<Solvent gradient condition> 


Time(min) 


A(%) 


B(%) 


0 


100 




10 


70 


30 


25 


50 


50 


40 




100 


70 




100 



[Table 8a] 



Penetrated amounts during elapsed time (of Examples 1-12 and C. Examples 1-9) 


Examples 


Elapsed time (hr) 


Comparative Examples 


Elapsed time (hr) 


0 


4 


8 


12 


0 


4 


8 


12 


1 


0 


15.15 


29.98 


50.13 


1 


0 


3.52 


7.11 


15.41 


2 


0 


15.15 


29.98 


50.13 


2 


0 


3.66 


7.35 


15.06 


3 


0 


15.45 


39.74 


58.43 


3 


0 


3.35 


7.04 


14.95 
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[Table 8a] (continued) 



Penetrated amounts during elapsed time (of Examples 1-12 and C. Examples 1-9) 



Examples 


Elapsed time (hr) 


Comparative Examples 


Elapsed time (hr) 


0 


4 


8 


12 


0 


4 


8 


12 


4 


0 


15.15 


28.98 


33.13 


4 


0 


1.42 


1.75 


2.45 


5 


0 


16.02 


32.14 


52.21 


5 


0 


1.32 


1.68 


2.38 


6 


0 


14.59 


31.25 


49.32 


6 


0 


1.51 


1.75 


2.55 


7 


0 


16.02 


32.14 


52.21 


7 


0 


0.15 


0.45 


0.95 


8 


0 


13.02 


38.64 


55.27 


8 


0 


0.20 


0.50 


1.02 


9 


0 


16.02 


26.14 


34.21 


9 


0 


0.18 


0.43 


0.93 


10 


0 


14.59 


31.25 


49.32 




11 


0 


12.59 


33.55 


45.32 


12 


0 


14.59 


20.25 


25.32 



[Table 8b] 



Penetrated amounts during elapsed time (of Formulations 1-30 and C. Formulations 1-15) 


Formulations 


Elapsed time (hr) 


Comparative Formulations 


Elapsed time (hr) 


0 


4 


8 


12 


0 


4 


8 


12 


1 


0 


12.12 


31.00 


50.21 


1 


0 


3.51 


6.98 


14.68 


5 


0 


1.21 


1.69 


2.44 


2 


0 


0.12 


0.42 


0.86 


6 


0 


2.21 


3.86 


5.40 


3 


0 


0.48 


1.01 


2.03 


7 


0 


15.98 


31.86 


51.97 


4 


0 


3.62 


7.21 


14.93 


11 


0 


1.25 


1.61 


2.21 


5 


0 


0.14 


0.43 


0.90 


12 


0 


2.24 


3.75 


5.11 


6 


0 


0.45 


0.97 


1.97 


13 


0 


14.30 


28.59 


49.99 


7 


0 


3.23 


6.84 


13.83 


17 


0 


1.25 


1.75 


2.35 


8 


0 


0.16 


0.47 


0.91 


18 


0 


2.23 


3.65 


5.06 


9 


0 


0.50 


1.03 


2.11 


19 


0 


15.21 


31.25 


51.21 


10 


0 


3.33 


7.13 


15.02 


23 


0 


1.22 


1.85 


2.54 


11 


0 


0.16 


0.43 


0.92 


24 


0 


2.12 


3.36 


5.35 


12 


0 


0.49 


1.11 


2.23 


25 


0 


12.13 


30.99 


51.85 


13 


0 


3.45 


7.10 


16.02 


29 


0 


1.23 


1.87 


2.13 


14 


0 


0.12 


0.44 


0.93 


30 


0 


2.23 


3.45 


5.61 


15 


0 


0.48 


0.96 


2.06 
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[Table 8b] (continued) 



Penetrated amounts during elapsed time (of Formulations 1-30 and C. Formulations 1-15) 



Formulations 


Elapsed time (hr) 


Comparative Formulations 


Elapsed time (hr) 


0 


4 


8 


12 


0 4 8 12 


2 


0 


12.12 


31.00 


50.21 




3 


o 


12.12 


34.00 


54.21 


4 


0 


12.12 


24.00 


35.21 


8 


o 


15.98 


31 .86 


51 .97 


9 


0 


15.98 


37.86 


57.93 


10 


0 


15.98 


31 .86 


31.97 


14 


0 


14.30 


28.59 


49.99 


15 


0 


14.30 


38.59 


59.97 


16 


0 


14.30 


28.59 


33.99 


20 


0 


15.21 


31.25 


51.21 


21 


0 


14.21 


32.25 


53.23 


22 


0 


15.21 


31.25 


31.21 


26 


0 


12.13 


30.99 


51.85 


27 


0 


12.13 


35.99 


57.83 


28 


0 


12.13 


30.99 


31.85 



[0079] The result of said experiment confirmed that Examples 1-12, i.e. nanoemulsions prepared by applying nano- 
emulsification to metabolites of ginseng saponin, exhibited dramatic enhancement in skin penetration compared with 
the C. Examples. For reference, within the C. Examples, C. Examples 1-3, i.e. nanoemulsions prepared by nano- 
emulsification exhibited more effective skin penetration than C. Examples 4-9, i.e. simple solutions prepared by dis- 
solving each ingredient in solvent. 

[0080] By the comparison of Examples and corresponding C. Examples, it was confirmed that metabolites of ginseng 
saponin, i.e. compound K, ginsenoside F1 and compound Y, exhibited superior effects on skin penetration to purified 
ginseng saponin. This may result from specific chemical structures of compound K, ginsenoside F1 and compound Y. 
[0081] In summary, metabolites of ginseng saponin, i.e. compound K, ginsenoside F1 and compound Y exhibit more 
effective skin penetration than purified ginseng saponin, and particularly can enhance skin penetration by emulsifying 
with dermotropic lecithin by nano-emulsification. 

[0082] Further, these results can be confirmed in Formulations 1-30 and C. Formulations 1-15, which were prepared 
by formulating Examples and C. Examples. That is, skin penetration of metabolites enhanced by dermotropic lecithin 
and nano-emulsification was confirmed as it was within the formulations. 

[0083] As shown in Table 8b, in consideration that general duration of make-up is about 4-8 hours. Examples and 
Formulations containing compound K, ginsenoside F1 and compound Y exhibit enhanced skin penetration 9-1 0 times 
greater than C. Examples and C. Formulations containing purified ginseng saponin. 

Experimental Example 2> Effect on proliferation of fibroblast 

[0084] Human fibroblasts were cultured on Dulbecco's Modified Eagle's Medium (DMEM) supplemented with 3.5% 
fetal bovine serum. The fibroblasts were seeded into 96-well microtiter plate to a density of 5,000 cells/well. In case of 
nanoemulsions of Examples 1-4 and of C. Example 1, test samples were prepared to adjust the concentrations of 
each metabolite, of Bio GF1K and of purified ginseng saponin to 1%. In case of cream of Formulations 1-4 and of C. 
Formulation 1 , for each 1 0% of solution was prepared as test sample. The test samples were added in consecutive 
dilutions of 1/10 times with medium. Then, it was incubated at 37°C for 4 days. After incubation, 0.2% of MTT 
(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide) solution was added to each well, 50 uJ per well, and then 
incubated again at 37°C for 4 hours. The produced formazane was dissolved in dimethyl sulfoxide (DMSO) and the 
absorbance at570nmwas measured with microplate reader. The proliferation of fibroblast was evaluated by comparing 
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the absorbance with that of control group with no sample treated. The results are shown in Table 9. 



[Table 9] 



ooncenirauon ot lesisarnpie \ /o) 


Proliferation of fibroblast (%) 




Examples 


Lf.bX.1 


Formulations 


u. horm. 1 




1 


o 
£. 


o 
O 


A 

4 




1 


o 
tL 


o 
O 


4 




1 XlU ° 


5 


5 


5 


5 


o 


5 


6 


5 


5 


Q 

o 


■\ v i n-7 


13 


12 


10 


16 


5 


13 


9 


8 


12 


5 


1X10- 6 


25 


23 


25 


28 


8 


24 


21 


22 


23 


8 


1X10- 5 


47 


45 


43 


45 


13 


45 


41 


39 


44 


12 


1X10- 4 


54 


71 


75 


54 


19 


51 


69 


65 


52 


18 


1X10" 3 


67 


93 


95 


66 


27 


65 


88 


85 


64 


26 


1X10- 2 


81 


120 


121 


81 


41 


79 


112 


102 


78 


40 


1X10" 1 


98 


151 


153 


98 


48 


96 


135 


123 


95 


45 
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[0085] As shown in Table 9, nanoemulsions of Examples 1-4 comprising the metabolites of ginseng saponin were 
more effective in proliferating fibroblast, in comparison with microemulsion of C. Example 1 comprising purified ginseng 
saponin. 

[0086] Further, this result was confirmed in Formulations 1-4 and C. Formulation 1 , which were prepared by formu- 
25 lating Examples 1-4 and C. Example 1 . That is, Formulations 1-4 were more effective in proliferating fibroblast than 
C. Formulation 1 . 

< Experimental Example 3> Effect on proliferation of keratinocyte 

30 [0087] Proliferation of keratinocyte was evaluated by following same procedure described in Experimental Example 
2. Test samples were prepared by employing Example 5, C. Example 2, Formulation 5 and C. Formulation 2, as de- 
scribed in Experimental Example 2. The results are shown in Table 1 0. 



[Table 1 0] 



45 



Concentration of Test sample(%) 


Proliferation of keratinocyte (%) 


Example 5 


C. Example 2 


Formulation 5 


C. Formulation 2 


1x10" 8 


5 


4 


5 


4 


1x10" 7 


13 


6 


13 


6 


1x10- 6 


18 


7 


18 


7 


1x10" 5 


25 


11 


25 


11 


1x10- 4 


34 


14 


34 


14 


1x10- 3 


39 


19 


38 


18 


1x10- 2 


45 


23 


44 


21 


1x10" 1 


53 


27 


51 


25 



ou [0088] As shown in Table 10, the treatment with nanoemulsion of Example 5 comprising Bio GF1K led to about 2 
times enhancement in proliferation of keratinocyte, in comparison with microemulsion of C. Example 2 comprising 
purified ginseng saponin. 

[0089] Further, this result was confirmed in Formulation 5 and C. Formulation 2, which were prepared by formulating 
Example 5 and C. Example 2. 

55 
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Experimental Example 4> Effect on biosynthesis of collagen in vitro 

[0090] Human fibroblasts were cultured on 24-well microtiter plate. As described in Experimental Example 2, in case 
of nanoemulsion of Example 6 and C. Example 3, test sample was added in consecutive dilutions of 1/1 00 times with 
medium. In case of cream of Formulation 6 and C. Formulation 3, test sample was added in consecutive dilutions of 
1/1 0 times with medium. On the 3rd day, DMEM supplemented with 1 0% fetal bovine serum was added to each well, 
0.5 ml per well, and then 1 0jiCi of L[2,3,4,5-3H]-proline was added. 24 hours later, the medium and the cells contained 
in each well were raked up and washed with 5% of trichloroacetic acid (TCA). Then, it was divided into two test tubes. 
1 Unit/uJ of type I collagenase was added to one tube and then incubated at 37°C for 90 minutes. The other tube was 
incubated at 4 °C. Then. 0.05 ml of 50% TCA was added to each tube and maintained at 4 °C for 20 minutes. The 
resulting solution was centrifuged at 1 2,000 rpm for 1 0 minutes. The decay per minute (dpm) of the supernatant and 
of the precipitate were measured with liquid scintillation counter (LSC). As to control group and test group, RCB (Rel- 
ative Collagen Biosynthesis) value was calculated by the following equation 1 . The results are shown in Table 11 . 

[Equation 1] 
RCB=[collagen dpm I {(total collagen - collagen 
dp/77) x5.4+collagen dpm}] x 100 



[Table 11] 



Concentration of test sample(%) 


Biosynthesis of collagen (%) 


Example 6 


C. Example 3 


Formulation 6 


C. Formulation 3 


1x10-8 


5 


2 


2 


3 


1x10" 7 


13 


2 


2 


3 


1x10" 6 


25 


4 


4 


6 


1x10- 5 


33 


6 


6 


9 


1x10- 4 


51 


10 


10 


13 


1x10- 3 


59 


12 


12 


16 


1x10- 2 


68 


16 


15 


20 


1x10" 1 


74 


20 


18 


25 



[0091] As shown in Table 11 , the treatment with nanoemulsion of Example 6 comprising Bio GF1K led to about 3 
times enhancement in biosynthesis of collagen, in comparison with microemulsion of C. Example 3 comprising purified 
ginseng saponin. 

[0092] Further, this result was confirmed in Formulation 6 and C. Formulation 3, which were prepared by formulating 
Example 6 and C. Example 3. 

Experimental Example 5> Effect on biosynthesis of collagen in vivo 

[0093] Onto each back of hairless mice aging 42 weeks (female) , Formulation 7 and C. Formulation 4 were applied 
in a vehicle of EtOH:PG=7:3 and patched for 3 days. After 24 hours of pause, patch was repeated for 3 days. Then, 
epidermal tissues were subjected to biopsy and then stained by immunohistochemical staining and haematoxylin-eosin 
staining for type I pN procollagen and MMP-1 (Matrix Metalloproteinase-1). Through the tissue-staining, expressions 
of procollagen and of MMP-1 and thickness of epidermis were observed and the results thereof were shown in FIG. 1 
and FIG. 2. 

[0094] In comparison of Formulation 7 with C. Formulation 4, as shown in FIG. 1 and FIG. 2, it can be confirmed that 
formulation of the present nanoemulsion is more effective in skin penetration of compound K, ginsenoside F1 and 
compound Y, so to promote biosynthesis of collagen, In case of C. Formulation 4, purified ginseng saponin is less 
effective in skin penetration, so to be insufficient in biosynthesis of collagen. This is because purified ginseng saponin 
has a structural difficulty in skin penetration, which cannot be overcome by dermotropic lecithin or by nano-emulsifi- 
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cation. 

[0095] In summary, said results confirm that metabolites of ginseng saponin, i.e. compound K, ginsenoside F1 and 
compound Y have a structural easiness in skin penetration, which can be maximized by dermotropic lecithin and nano- 
emulsification. That is, the present nanoemulsion can promote biosynthesis of collagen. 

5 

Experimental Example 6> Effect on biosynthesis of collagen in vivo 

[0096] The procedure described in Experimental Example 5 was followed by employing the nanoemulsions of Ex- 
amples 2-4 and of C. Example 1 as test samples, instead of formulation, to evaluate the effect on biosynthesis of 

10 collagen. The results were shown in FIG. 3, which shows the effect of Example 2 comprising compound K; in FIG. 4. 
which shows the effect of Example 3 comprising ginsenoside F1; in FIG. 5, which shows the effect of Example 4 
comprising compound Y; and in FIG. 6, which shows the effect of C. Example 1 comprising purified ginseng saponin. 
[0097] As explained in said Experimental Example 5, from the results of Experimental Example 1 and of Experimental 
Example 6. it can be confirmed that the present nanoemulsion comprising the metabolites of ginseng saponin, i.e. 

15 compound K, ginsenoside F1 or compound Y, is more effective in skin penetration, so to promote biosynthesis of 
collagen. On the contrary, the nanoemulsion comprising purified ginseng saponin is less effective in skin penetration, 
so to be insufficient in biosynthesis of collagen. This is because purified ginseng saponin has a structural difficulty in 
skin penetration, which cannot be overcome by dermotropic lecithin or by nano-emulsification. 

20 Experimental Example 7> Effect on improvement of skin wrinkle 

[0098] In order to evaluate the improvement of skin wrinkle for the composition containing the present nanoemulsion, 
four groups of volunteers aging 35-45 years and having facial wrinkle, thirty (30) per group, used creams of Formulation 
1 and of C. Formulation 1 (Group 1) ; creams of Formulation 2 and of C. Formulation 1 (Group 2) ; creams of Formulation 

25 3 and of C. Formulation 1 (Group 3); and creams of Formulation 4 and of C. Formulation 1 (Group 4), for 3 months. 
To the left face was applied the cream of Formulation and to right face was applied the cream of C. Formulation 1 . The 
improvement of skin wrinkle was evaluated by comparing the wrinkles of eye-tail before and after using the cream. 
The wrinkles of eye-tail were taken with replica and measured with visiometer system (C+K) in constant temperature 
and humidity room set to a temperature of 24 °C and relative humidity of 40%. The improvement of skin wrinkle was 

30 calculated by the following equation 2. The results are shown in Table 12. 



[Equation 2] 

Improvement of skin wrinkle (A%) - {(Td= - Td 0 ) / Td 0 } x 1 00 

35 

(wherein, Tdj is skin-wrinkle value measured after using the cream for 3 months, 
Td 0 is skin-wrinkle value measured before using the cream). 

40 [Table 12] 







Wrinkle reduction(A%) 


Group 1 


Formulation 1 
(containing nanoemulsion of Bio GF1 K) 


63±15% 


Comparative Formulation 1 
(containing nanoemulsion of ginseng saponin) 


25±10% 


Group 2 


Formulation 2 
(containing nanoemulsion of compound K) 


66±15% 


Comparative Formulation 1 


22+10% 


Group 3 


Formulation 3 
(containing nanoemulsion of ginsenoside F1) 


72±15% 


Comparative Formulation 1 


23±10% 


Group 4 


Formulation 4 
(containing nanoemulsion of compound Y) 


56+15% 


Comparative Formulation 1 


21 ±10% 
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[0099] As above described, the nanoemulsion of the present invention comprises compound K, ginsenoside F1 or 
compound Y which have a structural effectiveness in skin penetration by removing apart of sugar moiety from ginseng 
saponin. Further, the present nanoemulsion has skin penetration enhanced by dermotropic emulsifierand nano-emul- 
sification, and thereby can promote proliferation of fibroblast and biosynthesis of collagen, so to be used extensively 
in preventing skin-wrinkle and skin-aging. 

[0100] Although preferred embodiments of the present invention have been described in detail above, it should be 
clearly understood that many variations of the basic inventive concepts herein taught which may appear to those skilled 
in the art will still fall within the spirit and scope of the present invention as defined in the appended claims. 

Claims 

1. Nanoemulsion comprising metabolite of ginseng saponin as an effective component, wherein said metabolite of 
ginseng saponin is obtained by conversion of glucose from ginseng saponin. 

2. The nanoemulsion according to Claim 1 , wherein said metabolite of ginseng saponin is selected from the group 
consisting of 20-O-p-D-glucopyranosyl-20(S)-protopanaxadiol represented by the following formula 1 ; 20-O-(3-D- 
glucopyranosyl-20(S)-protopanaxatriol represented by the following formula 2; and 20-O-[cc-L-arabinopyranosyl 
(1->6)-p-D-glucopyranosyl]-20 (S) -protopanaxadiol represented by the following formula 3; and admixture 
thereof : 

[Formula 1] 




(wherein, R 1 is O-GIc, R 2 is OH and R 3 is H). 

[Formula 2] 




(wherein, is O-GIc, R 2 is OH and R 3 is OH). 
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[Formula 3] 




(wherein, is 0-Glc 6 - 1 Arap, R 2 is OH and R 3 is H). 

15 3. The nanoemulsion according to Claim 2, wherein said admixture comprises 30-50 wt% of 20-O-p-D-glucopyran- 
osyl-20(S)-protopanaxadiol, 5-25 wt% of 20-O-p-D-glucopyranosyl-20(S)-protopanaxatriol and 5-25 wt% of 
20-O-[a-L-arabinopyranosyl(1^6)-(3-D-glucopyranosyl]-20(S)-protopanaxadiol as main components. 

4. The nanoemulsion according to Claim 1, which comprises said metabolite of ginseng saponin in an amount of 
20 1 0" 10 ~50% by weight based on the total weight of nanoemulsion. 

5. The nanoemulsion according to Claim 4, which comprises said metabolite of ginseng saponin in an amount of 
0.001 -30% by weight based on the total weight of nanoemulsion. 

25 6. The nanoemulsion according to Claim 1 , which has the diameter of 30~500nm. 

7. The nanoemulsion according to Claim 1 . which is emulsified with lecithin or its derivatives. 

8. The nanoemulsion according to Claim 7, wherein said lecithin is a liposome containing at lease one selected from 
30 the group consisting of unsaturated choline compound, serine compound, cephalin compound and hydrogenated 

compounds thereof, and is employed in an amount of 0.5-1 0% by weight based on the total weight of nanoemul- 
sion. 

9. The nanoemulsion according to Claims 8, wherein said unsaturated choline compound is phosphatidylcholine or 
35 ^phosphatidylcholine; and said cephalin compound is phosphatidylethanolamine. 

10. The nanoemulsion according to any one of Claims 7 to 9, wherein supplementary emulsifier selected from the 
group consisting of anionic, cationic, nonionic and amphoteric emulsifier is employed together with lecithin, in a 
ratio of 0.5-5 times based on the weight of lecithin. 

40 

11. The nanoemulsion according to Claim 1 or 7, which is emulsified by nano-emulsification of homogenization under 
500-2,500bar. 

12. A method for preparing the nanoemulsion according to Claim 1 , which comprises a step of emulsifying said me- 
45 tabolite of ginseng saponin with lecithin or its derivatives. 

13. The method according to Claim 12, which comprises a step of emulsifying said metabolite of ginseng saponin by 
nano-emulsification. 

50 14. The method according to Claim 13. wherein said nano-emulsification is homogenization under 500-2,500bar. 

15. A skin-care composition for anti-aging, containing the nanoemulsion according to any one of Claims 1 to 11 in an 
amount of 1 0- 8 ~50% by weight based on the total weight of composition. 

55 16. The composition according to Claim 15, which has formulation selected from the group consisting of skin softeners, 
astringents, nutrient toilet water, nutrient creams, massage creams, essences, eye creams, eye essences, cleans- 
ing creams, cleansing foams, cleansing water, packs, powders, body lotions, body creams, body oils, body es- 
sences, make-up bases, foundation, hairdyes, shampoos, rinses, body cleansers, toothpastes, oral cleaning fluid, 
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lotions, ointments, gels, creams, patches and sprays. 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
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FIG. 1 
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FIG. 3 
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FIG. 5 




FIG. 6 



29 



EP 1 327 434 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 03 29 0014 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 


X 


WO 01 92289 A (JAPAN SCIENCE & TECH CORP 
;SAKANAKA MASAHIRO (JP); HASHIMOTO KOJI) 
6 December 2001 (2001-12-06) 
the following passages apply to 
^p_y\_ 1295893 : 

paragraphs [31] , [32] , [35] , [69] and [152]; 
claims 32-45 

-& EP 1 295 893 A (JAPAN SCIENCE & TECH 
CORP) 26 March 2003 (2003-03-26) 


1,4,5, 
15,16 


A61K7/00 
A61K7/48 


D,X 


US 5 663 160 A (MEYBECK ALAIN ET AL) 
* claims 1-6,12; example 7 * 


1,4-7, 

1C y 10 ,10 




X 


EP 0 283 713 A (INDENA SPA) 
28 September 1988 (1988-09-28} 

* page 2, line 1 - line 9; claims 1-6,11 * 

* page 4, line 31 - line 40 * 

* page 2, line 16 - line 18 * 

* page 3, line 44 - line 46; examples 1-5 


1,4-9, 
15,16 










TECHNICAL FIELDS 
SEARCHED {lnt.CL7) 


X 


W0 97 31013 A (MASAM0RI UCHIYAMA ;SAT0SHI 
MATSUMIYA (JP); HAPPY WORLD INC (JP); H) 
28 August 1997 (1997-08-28) 

* page 7, line 20 - line 22 * 

* page 9, line 3 - line 8; claim 2 * 


1 


A61K 


D,X 




GEZZI A ET AL: "Derrnocosmetic activity of 
ginsenosides. Note II: Instrumental 
evaluation of cutaneous hydration and 
elasticity" 

FIT0TERAPIA 1986 ITALY, 

vol. 57, no. 1, 1986, pages 15-28, 

XP002237788 

* the whole document * 


1,15 




The present search report has been drawn up for all claims 







□ 

o 

8 



o 
EE 

o 

LL 

0 

UJ 



Place of search 

MUNICH 



Date of completion of the search 

10 April 2003 



examiner 

Pregetter, M 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y ; particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



30 



EP 1 327 434 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 03 29 0014 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



D,X 



CURRI S B ET AL: "Dermocosmetic activity 

of ginsenosides. Note III: Long term 

evaluation of the moisturizing and 

tonifying effect on the face skin" 

FITOTERAPIA 1936 ITALY, 

vol. 57, no. 4, 1986, pages 217-222, 

XP002237789 

* the whole document * 



1,15 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



The present search report has been drawn up for all claims 



Place ol searcli 

MUNICH 



Date o 1 completion of the seaicri 

19 April 2003 



Examiner 

Pregetter, M 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant rf combined wrtb another 

document of the same category 
A : technological background 
O : non-written disclosure 
P ; intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the tiling date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



31 



EP 1 327 434 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP G3 29 0014 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in noway liable for these particulars which are merely given for the purpose of information. 

10-04-2003 



CO 

3 

0- 

2 

O 
Cl 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



WO 0192289 


A 

n 


06-12 


-2GQ1 


FP 














WO 














JP 


2002053467 A 


19-02-2002 


lie ^fifi^lfiO 

UJ JUUJIUU 


A 
n 


fl?-0Q 


1 .7 J / 


r k 


cO^OQOl MI 


1 ft m 1 qq/i 










PA 














nF 




11 An 1 GQ7 










DF 




HI\ A3 1QOQ 










FP 


UDDUD30 nl 


uo-u/ - iyyo 










\ri\J 


jHUOHUl nc 


oi-uo- iyy4 










JP 


8503931 T 


30-04-1996 


EP 0283713 


A 


28-09 


-1988 


IT 


1203515 B 


15-02-1989 










AT 


92930 T 


15-08-1993 










DE 


3883035 Dl 


16-09-1993 










DE 


3883035 T2 


02-12-1993 










EP 


0283713 A2 


28-09-1988 










ES 


2058151 T3 


01-11-1994 










HK 


160895 A 


20-10-1995 










JP 


2768465 B2 


25-06-1998 










JP 


63277691 A 


15-11-1988 










US 


5118671 A 


02-06-1992 










US 


5147859 A 


15-09-1992 










us 


5166139 A 


24-11-1992 


WO 9731013 


A 


28-08- 


■1997 


KR 


164266 Bl 


15-01-1999 










CA 


2218724 Al 


28-08-1997 










CM 


1182433 A 


20-05-1998 










DE 


19681353 TO 


16-04-1998 










WO 


9731013 Al 


28-08-1997 










US 


5919770 A 


06-07-1999 



& For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



32 



